The role of oxidative stress in acetylcholine-induced relaxation of endothelium-denuded arteries.
Nitric oxide (NO) is produced in the endothelium in response to vasorelaxants, such as acetylcholine, and acts on vascular smooth muscle cells to induce vasorelaxation. Previously, we found that the smooth muscle of endothelium-denuded arteries expresses functional NO synthase. We hypothesized that the destruction of arterial anatomical integrity induced by denuding arteries of their endothelial layers causes the vessels to become insensitive to vasodilators as a consequence of oxidative stress. In this study, we examined whether the acetylcholine-induced vasorelaxation observed in deendothelialized arteries is mediated by NO and/or affected by oxidative stress. For functional relaxation studies, the isolated thoracic aorta and pulmonary artery of male Wistar rats were used. Vessel superoxide production was assessed in preserved and endothelium-denuded arteries by the lucigenin chemiluminescence method. In all arteries with intact endothelia, acetylcholine evoked vasorelaxation; this effect was inhibited in endothelium-denuded rings. Pretreatment of denuded rings with the free-radical scavenger tempol improved acetylcholine-induced relaxation. This effect was inhibited by the coadministration of 1H-[1,2,4]oxadiazolo[4,3-α]quinoxalin-1-one (ODQ), an inhibitor of guanylate cyclase, or N(G)-nitro-L-arginine methylester (L-NAME), an inhibitor of NO synthase. The chemiluminescent assay revealed that endothelial denudation of both vessel types increased the production of superoxide radicals which has been decreased after tempol administration. Our results show that non-endothelial NO could represent an additional source of physiologically active NO and that the insensitivity of endothelium-denuded vessels to vasodilators could be a consequence of oxidative stress. These findings question the concept that endothelial cells play an obligatory role in vasorelaxation.